casE rEport
A 26-year-old female (height: 162 cm and weight: 56 kg), a case of primary infertility planned for ovum pick up under general anesthesia at assisted reproductive technology (ART) center of a tertiary care hospital. The history suggested no drug or food allergies; nothing significant was there to report in preoperative examinations -clinical findings and investigations. The patient was accepted under the American Society Association (ASA) Physical Status Classification 1.
The patient received no premedication before being shifted to the operating table. The initial vitals of the patient were as follows: heart rate (HR) of 80 beats/min and blood pressure (BP) of 132/86 mmHg with oxygen saturation (SpO 2 ) of 99% in room air. Premedication was done with injection glycopyrrolate 0.2 mg intravenous (IV), injection midazolam 2 mg IV, injection ondansetron 4 mg, and injection fentanyl 100 mcg IV. Induction was done with injection ketamine 15 mg and injection propofol 100 mg IV, and maintenance of anesthesia was achieved by oxygen (50%), nitrous oxide (50%), and sevoflurane (1%-2%) by the face mask. Intraoperative vitals were stable. Total IV fluid of 500 ml of Ringer's lactate was administered. Her recovery was complete, spontaneous, and uneventful. In the postoperative area, the patient was kept under observation with all ASA standard monitors. 1 g of TXA in 500 ml of Ringer's lactate was started slowly. After approximately 15 min, the patient started complaining of breathlessness and difficulty in breathing. On examination, she was restless, anxious, shivering, and hyperventilating. HR was 110-130 beats/ min, SpO 2 dropped till 88%-84%, and BP recorded was 84/46 mmHg. On auscultation of chest, expiratory wheeze was present. Clinical features were suggestive of anaphylaxis or adverse drug reaction
The patient was resuscitated immediately. IV fluids with TXA were stopped and changed to normal saline (0.9%). Injection hydrocortisone 200 mg IV, injection pheniramine maleate 25 mg IV stat, and injection adrenaline 1 mg IV were administered. The patient remained to be hypotensive (mean arterial pressure <45 mmHg) and vasopressor support with injection noradrenaline infusion was started @0.02-0.1 mcg/kg/min by titration. In view of persistent hypotension, tachycardia, and deteriorating SpO 2 , the patient was intubated and shifted to the intensive care unit (ICU) for close hemodynamic monitoring and ventilator support.
In the ICU, the patient gradually improved. By the next day morning, sedation and noradrenaline support was completely tapered off. She was extubated and subsequently discharged from the ICU. Blood samples were obtained for the serum tryptase level, serum histamine level, and total immunoglobulin E (IgE) level followed by planned skin prick test after 6 weeks.
Discussion
Anaphylaxis is highly suspected when one of the following three criteria is fulfilled. The criteria are as follows: (1) acute onset of illness with skin involvement and either respiratory compromise or a systolic BP <90 mmHg; (2) two or more signs or symptoms of an allergic reaction occurring rapidly following exposure to a likely allergen; and (3) systolic BP <90 mmHg or symptomatic hypotension following exposure to the allergen. In the present case, two criteria were present. [4] TXA is an antifibrinolytic drug used in the prevention and treatment of excessive bleeding during the perioperative period. Although anaphylaxis during anesthesia is most frequently caused by allergy to the neuromuscular blocking agents followed by antibiotics and opiate, [5] this case reports an unusual event where TXA is the offending agent. Serum histamine levels were 153 nmol/L, suggestive of an allergic reaction. Our patient had several similarities as compared to other case report on TXA anaphylaxis. [6] Serum tryptase level was within normal limits (borderline), as samples were taken almost 4 h after the event. Ideally, the sample should have been sent for laboratory investigation within first hour of the incident. We tried to get a TXA-specific IgE, but the report was inconclusive. Type 1 hypersensitivity appears to be the most frequent manifestation of TXA allergy which is IgE mediated. [7] Anaphylaxis is a clinical diagnosis. Investigations of such cases are challenging, as a number of drugs are given in a short span of time. [8] It requires an accurate record of events during anesthesia. Laboratory tests are not useful in diagnosing anaphylaxis at the time of presentation because they are time-consuming and are prone for wrong result. A small quantity of allergen is sufficient to stimulate immune cells and causes anaphylaxis. Not considering the cause, an elevation followed by decline to normal levels of the serum mast cell tryptase, histamine is enormously helpful to confirm mast cell degranulation. Interpretation of serum tryptase levels, percentage change from baseline, and absolute tryptase measurement in the acute phase help in identifying IgE-mediated anaphylaxis. [9] The underlying mechanism is of no significance while making clinical diagnosis and management of anaphylaxis. However, by identification of the allergen, it is possible to avoid allergic anaphylaxis during subsequent anesthesia. [10] Adrenaline remains the most effective first-line intervention in management.
Till date, only two cases with a detailed report of anaphylaxis with TXA are available. [6, 11] There is some retrospective analysis where systemic reactions have been reported after oral or parenteral administration of TXA. [12] In most of cases, skin testing and blood tests were not performed to confirm allergy to TXA. In the present case, the patient underwent skin prick test for the antibiotic used (ceftriaxone), propofol, opioids, and TXA. Ringer's lactate was excluded from the list of suspected agent, as the patient was exposed to the same in the ward and ART center previously. Skin test showed nonspecific reactions and moderately positive wheal test for TXA with complete negative tests for other drugs. Intradermal testing was not significant with any of the drug. On the basis of these results, we assumed that TXA is the probable cause of the allergic reaction. The same patient had to come for embryo reduction where the same set of drugs being used minus TXA. Everything underwent well without any untoward incident.
conclusion
Anaphylactic reactions can happen due to any of the common drugs in the perioperative period. Anesthesiologists should always be aware and prepared for the possibility of anaphylactic reactions to all drugs used during anesthetic management even at remote locations. The beginning of antagonistic therapy is essential when anaphylaxis is strongly suspected, and tests to determine the specific drug responsible should be conducted immediately to prevent further adverse events.
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